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manufacture 

thereof by a method wherein a single-crystal lithium borate 
piezoelectric base 

having a surface acoustic wave element is joined directly to a 

semiconductor 

substrate . 

CONSTITUTION: A single-crystal lithium borate piezoelectric base 
2 joined 

directly onto an Si substrate 1 has a surface acoustic wave 
element such as a 

surface acoustic' wave resonator on the surface. Each component 
on the Si 

substrate- 1 and an electrode 6 of the surface acoustic wave 
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connected by wirings so that they construct a voltage controlled 
oscillator . 

The lithium borate base 2 and the Si substrate 1 are joined 
directly and the 

voltage controlled oscillator thus integrated in one body is held 
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and the surface 
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in weight of 

the one which is closed hermetically in a vessel and fitted 
discretely. 
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FPAR: 

PURPOSE: To make a high-frequency device such as a voltage 
controlled 

oscillator small ir. size and light in weight and, to facilitate 
manufacture 

thereof by a method wherein a single-crystal lithium borate 
piezoelectric base 

having a surface acoustic wave element is joined directly to a 

semiconductor 

substrate . 

FPAR : 

CONSTITUTION: A single-crystal lithium borate piezoelectric base 
2 joined 

directly onto an Si substrate 1 has a surface acoustic wave 
element such as a 

surface acoustic wave resonator on the surface. Each component 
on the Si 

substrate 1 and an electrode 6 of u .he surface acoustic wave 
resonator are 

connected by wirings so that they construct a voltage controlled 
oscillator . 

The lithium borate base 2 and the Si substrate 1 are joined 
directly and the 

voltage controlled oscillator thus integrated in one body is held 
in a 

hermetically sealed vessel. Since an oscillation circuit part 
and the surface 

acoustic wave resonator are integrated in one body in this way, 
attainment of 

miniaturization in a large degree is enabled and the surface 
acoustic wave 

resonator is made easily to be about 1/10 in volume and about 1/5 
in weight of 

the one which is closed hermetically in a vessel and fitted 
discretely. 
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10 0 6 4] ( £tt0U2 ) H 6 U#^J3«SBffl»ftff? 

mmfcimi^w^mmmmmx'hh. me 

fcfcWC. «III«S«l4l«aSaS«7(El4)tJJ:t/%SB 
7 {Cfo v >r 4*¥?(*3aRfc S i WR 1 «0A l ^> 0 tel IT — V-ft 

■c* o . -f-««MB . %*i±^^j 7 ax tmtmu i a 
tsmx-k h . -r^*>ife§esfiM7 * o i ^ ^ tsfiwrc 
tommzMLx^. 

[0065] ( Z^MB ) Wi 5 K S tfc*%BH«®E^i 

[0066] ( Wmim<r>*& 2 k Eitt 

ttt. m-V^W«(*a«i: L-C«0GaAs» 

4fc*ifl»yf-7A^2^#^ffit. tmtt&m 

fc* £GaAsi£iR14fc «>J ^-* 1 MffitS2cO^^JB 
-t«attiai0l|4kH«fc:LT, GaAsff^± 

izx*)m<M4X'®Kizbmft<7)%m}&. mzw&n 

[0067] m£®H;<7>* *-xa{ mmm4 1 im 
Httcao. Ltzitix. mmmmizfflmmm*B 

*ftvMiGaAafflR«Brk:o»fc:iM«3RBI 

[0068] (^M^114) H5t*Lfc*lfti>B<0lSffiM 

[0069] fraHMSMBkm^LT. Ill-vft^ 
m*mfa&Ut LXcriGaAsimmUiiXVmmV^;^ 
2Sti2«0«(c. ^ffifl^BOS3IHfc'&*R7*. 7*5 
XV C V D ^Tk'H* 0 L , ftm&MlZ * 4 Ga As 

a^k«flj8'J^i»*«ofl^liB*»jfti-6. -t^a. 

uttM 5 (S(&*i&o$ 3 <os-it» k mmz ix.g& 
Asmx±.izm y f-^^ia^iwis^* ^Mwttsis 

izX Iffi^ LfcStatWlKH 5)Ottlift<0«EiW«3lft1» 

[0070] mm&<r>**~xMi. mm5 tms 
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coo7i] (sawns) mex'^uz^mmmm 

[0072] mm* (mm>&cr)&2tixvm5^m 
mm tmmtz lt. m- vit-zm^wmt i xco 
Ga As&mua «£ xmsk v -r n^aas 2 mmiz , shb 

£*»7fc, CVD$r£fcJ:9JB*L. iSHfc)£*te.U 

i2(H6) mmmmmmm t. ztuzavm 
[0073] wsto&n* a-xw*, mm* t im 

m i *\ h S V ^(iGa As£««B5 fc<9JWCfW0£3S» 

[0074] (HftMl6) B»6fci*Lfc#»l$to«ffil8 

[0075] ldft«5ti A V 9 CRJS*t6«*3 WStaS 
Wfc 1 & 5 ogffcH) t l^fc . I II - V4k&$,. 't- 

(06) m&Lwti&mwvmmm . ztuz* vmm 
m9X'®KfctmmcD&mm. mzw&&&*9m 

[00761 %~xut, msmstim 

mmx'h •) s Ltct^x „ wrmLmmz3t&>m®m 

[0077] ISsgfc&ifcjfc LT, *3aSWCIilv$*K.fc 
IHl£&*<9WT« L C V DfcifCW* LfcKfc8 

*t,***i4«£*«a*. 

til.. 

[0078] 4fcJa±»9IU)t»«tt!W'C<i. ivfht 

t<£ < SJTJ -C* ■& i b <iHJI A, frT* a . 
[0079] 

mmtwmimt. arizmmtiz* 



8) ttSHT6- 1 2 0416 

1 4 

[0080] vv^^tsesnizuir-ir *> . 1 t. 

m ') ijmmmF&Kw mm&t* m 
-VMzmnx^%<?)x\ wEsmn 

mi: * 0 . maamzwtiit 
mmmTim^&vtetzit^ ssi:t*« 

[0081] 3j^n^>t&&*t£tt. *mftm%tw& 

[0082] ^wifify-cfi. wmnfmmm.m 

mmm-&-mzmx'$z>i>(DX'&'). 

m^t^<m^mwmm-mz^mx-^ 1 
20 ht. 

[ 0 0 8 -• 3 ttzmms . smzTfiLtzz. a « 
MxtFmx'S;hz\tfrb. *mtmx'7fiLtz®&&£ 
MmmirJ&mmmz t s ; t k j: 0 . 5«o 
h+£Zfrh . 88i*ffl* o^mtirir^aBBT^iat 

[0084] 5juBiaT<OJWSS^*J: , 5<:8ttB 
[ 0 0 8 5 ] 4 fell I - Vft-MfciNHW ft h Ga AsS 

[01] 1 o8&mwsm&ffl5&im. 

40 S:>Kr«SftiiB@rCA4. 

[02 ] *wjfr%2<r)mwmmfflmm&m. 
z^®&mmx'bz>. 

[03] 3 (Tm^mmsmmmmmm 
i^-tm.mmmx'ht. 

[04 ] *%B^^;4O*i!fee%7)SJE0!WM.!lS^Bg 
tifri ■&K18iMmX'fo6. 

[05 3 ^^om5^MSf?^fEE3iiiffl!f6i!Kgs«fltI« 

[06 ] *%i!fl«^6^3lj|»;.Iiff©IW56IS^« 
50 *?N1-:|S|BfiB0f»&. 
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ET), 4-BHe»Jt^-f*-Hf 5— 3HBF 



(9) »3ff6-l 2 0416 

1 6 

M-lll-Vft^W!»«5(GaAs)ffiR. 



[02] 



2 fia«fi']4-^*ttft 

1 *Jf-W*WSi) 




7 «* *r ■t&Uifc 



[03] 



[04 3 



11 3dV«t9fr**jr*7l!*Mt| 




la fit* 



11 12 




[05] 



[06] 



1A Ga.AsfciB. M 



(5i) int. a mag? JTrtss#f fi 

' H03H 9/25 C 7259— 5 J 

i^mtP^m^nMvxmm tarns 



04/16/2001, FAST Ve sion: 1.02,0008 



